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(54) OPTICAL COMMUNICATION DEVICE AND BI-DIRECTIONAL OPTICAL 
COMMUNICATION EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical 
communication device and bi-directional optical 
communication equipment capable of simultaneous 
bi-directional optical communication using one optical 
fiber and also capable of reducing crosstalk between 
transmitting and receiving beams of light. 
SOLUTION: In an optical communication device 20 
connectable to an optical fiber 1, a transmitting-light 
waveguide 4 connected to a semiconductor laser 2 
and a receiving-light waveguide 5 connected to a 
photodiode 3 are installed away from each other 
optically. The end face 9 of the transmitting 
waveguide 4 which emits transmitting light 21 and the 
end face 8 of the incident area of the optical fiber 1 
which is irradiated with the transmitting light 21 are 
provided, in the manner that the optical axis of the 
transmitting light 21 and the normal of the end face 8 
of the incident area are mutually inclined, so that the 
reflected light 23 of the transmitting light 21 at the 
end face 8 is suppressed in entering the photodiode 3 arranged side by side with the 
semiconductor laser 2. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other 
than the examiners decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 



13.07.2001 



h++rv//www1 inHI inn^o.io/PAl /resijlt/detail/main/wAAAa?6034r)A41 991 4345P5 htm 01/10/?? 



6i»B*am* up) oz) & ffl i& 1^ & ^ (a) <ii>#iwm4w»* 

#^2000 -214345 
(P2000- 214345 A) 
(43) B ¥J*12*p 8 £ 4 B (2000. 8. 4) 



(5D intci.' mmn fi t-o-kumw 

G0 2B 6/30 G0 2B 6/30 2 H0 3 7 



IS* el&mvmi OL (£14 H) 



(21)MS#^ 


1-12192 


(71) Hi® A 


000005049 












¥-f&\ l*f 1 £20 B (1999. 1. 20) 




^Efl^EmP5jm^KS?i6BI22#22# 






(72)5£W# 


no sra 






















(72)?gW# 










^E^E*|i5IttifKS?feBT22#22^ 














(74)ftSA 


100080034 



















(54) [^CD^I*;] ^ftSfs^A-f X43<fct^S(^[6]^a^Sfi 



(57) [g&j] 

Sr. i&ffi 8 -C-O^fft 2 l(7?Stt?t2 3*«t*#U'- ? 




«(2)2 0 0 0- 2 1 4 3 4 5 ( P 2 0 0 0 - 2 1 4 3 4 5 A) 



(Drnmmzn* tx^ittz* tis^^; (i) 

<>>cos _1 (n 2 /ni) (1) 

* iit v ^ ^ t £ »» t -T 3 3 ISftcOTt 

5:i £ -T 5 ft 14^14 ofaixa*— «Kffi 
1 5 0MmfilTT-fe5wi:*»!8it5ll*5l4^t 

so 



£-*-*BI*fgi offi*6co^rfi]3tiaf§»«c 
[0 0 0 1] 

[0 0 0 2] 

SSStStiPS l <7?^y>5r— v^trlS^SJxfc^aS^^XS 1 
a T?»3tSJx. JB— 0*W«!S»3 2 a ICA^H"*. » 

— <E>#3K8tK8B3 2 a £ettrr**f§3tei*. m-o^t* 

i^gSgfi 3 2 b £ST. 3t^r>f ^3 3 0?— SSBB^AAt 
U 7t77^f^3 3c0teSMi^S^^^^^im^ 

[0 0 0 3] ^^r^^-3 3 co— Sra^^b^" 

^7t^&^^3 2 bI^AItbfcSft3ttt»— ^>3t3tStK 
^[5 3 2 b^b*H^3t*SftlSffl3 2 c Kil^ 
3 4 l:Altl, ^—^{f-^^^-9-/c^co«^H-§-^^m 

/^l^L»H<D3t;a|[ftgSffl3 2 a , 3 2 b. 3 
2 c Sr^bT^^lpJJtiifi^tTfc^V^o 
[0 0 0 4] 

fg-4t^L!S = 03t#iKK»3 2 a, 3 2 b. 3 

fc5t^>— SB* 5 , ^— ^3t*iSKBB3 2 b{^*3itS. ^ft 
3tasmif;*n5ifflm. ^*3 3^*3tt 

[0 0 0 5] ^C05t(g:, *77^f^3 3 (^teSB 



¥S(3)2 

3 

[0 0 0 6] *JBMttr.ix?>co^^«rlft< Six 
T-tsjtiiftx/M^. ioio^lxSrffl^fc^rfiiJtii 
[0 0 0 7] 

^Sixfc^imffl^K<b. Stt^l-ife^ttl-fe'&S 
ixfcS«ffi*S£K4:a^ StM=3t*«)I^BI$ixT, a* 10 

(CASH'S r. £ SriTpffili" 3 «fc 3 %-7t4'«K% 

[0 0 0 8] ±E#Wcl::J:ixtf, ±IEi£{fffl^i£ES<!:§: 
fS«*«B8 4:^»iitSixt:S3 9, #7 T>f-'<£aHf JBW 

[0 0 0 9] LWot, ±ffi«fi£T-(L «-3teii«7^ 



mm 



£cdt% ±E2X;fr ft ^£l:lfrt'^ 0 
[ooio] mfrjz^ JLE^Stcio^Ti*, — 

sr. gf^mmm t ^otzfemteffirt*^ ^xn ozt& 

[0 0 1 1] Sfc, ±IH*iifS^W^"Ctt. 3t7r^f 
36Sh5ritf#SU\ JbEtfWifc-fcixtf, 
5 C Z (Ditto* S;Sft3feiiff &HIS«Hl5K:<fc «9^ffit^ 

[0 0 12] _bfS^l{f^M^T(i, iH{Hffi^K^5 
^vs'rS^i-SlW^fflffittS^irspfTT'feO, a>o^ 40 

[0 0 13] _bE*/*K«fcixtf % ai«ffl*«8*3J:VS 

i tfg«Jfi* tt»<0'>* < £ fc — * # 7 r *f '< 

[0014] wlxt^J: 9 , ±ffi*fiE-e(i, 2§fSffl*sfi8S 
/^ogfiffi^S^^^^ixTtco^^^jrpSJ-r^^^^-e 50 



000-214345 (P2000-214345A) 

4 

[0 0 15] ±IE«fiS-Ctt. i£«JB3*«£fc<7>l8r 

<Z>"C\ ^Jt^^^^ix^^imffi^&SS^tS 
ftl^LTE£1-<5;*ft<Og£) £SK U 
S£^Six^gmffl«?S¥S^*g^J£:<S^T^. ^o. m 

[0 0 16] ±E3tiifS^<-f ^T**i. ^fffl^KSg 

*ti-5flyiatwH*t??ixfc^ 75/ Ksstsrwu ^m^^ 
^n 2 fcufct*. Tieco^: (i) 

<£> > c o s" 1 (n 2 /ni ) ( 1 ) 

[0 0 17] ±E«fi£l-J:ixfi, 2HMS*iKKd>£><£>j£ 

^ftKte^Lft^fctf), gmffl^SSl^At-^^ 

S/NJtSr* <£ «9 3K#ft3teil{f ^/td 

[0 0 18] ±E#i§«^'M;M::*3l^TM:. 

7 r 4 '< <o m p m \z P&l^]— iw * jx-PixK^ S ixT w ^ 5 w 

[0 0 19] ±ffi«*{-J:ixtf, BBP*S:BftlRl— jrR^ 
Lfcrttrj:!?, a&«ffl*aa^feffl4t*ixs*«*^ 

[0 0 2 0] iEJtiifi^M^-eii. a&«ffi*ftggi: 
[0 0 2 1 ] ±E«^twJ:n«, i^ffl ffl»SB*3j:i;S 

[0 0 2 2] ±E3tiifS^<>f^Jw*5t^Ttt. Sflffl^ 



43(4)2 

5 

K^^i:^^ S:f83tC*3ttSS/Ntt:Sr, ±9 
&#T't -C2X*|6]3tii(SS:«J: 9 ££C:^7~C£ 3 C 
[0 0 2 3] itajtiifl x'M^-cli, 2KSffi*iBLSS*3 

S3tBlds?BjSSH"Cv^ c Lis ±IE1fffiS:I-«t 

[0 0 2 5] ±K«j*"Ctt. _bTir«^.||^^ 

B#Bl*mrfc^5W#<0^* #¥tt##t*£«:J:9l5 
iw*5tt-5S/NM:S:. J: 9 &#"Ct XM^faJtmit * X 

[0 0 2 6] ±IE*ii«7*^^^fev^-Ctt, 

^cd/?:$^ 1 0 ii m£X±. 1 50/j mJ^TT^^) ^ 
t^SSL^o 

[0 0 2-7] J:ntf, 2imJB*S':S&*3<fcU ? g 

^#fi>til{f &±9*3fcl"^ /^o^ffi^^trT*#^ 0 40 
[0 0 2 8] ilMtiifS-r'^ SJtfg^F-ttStE 

*>*ffi#£R*tLTg#*^K:*< ± Six*:** 
[0 0 2 9] ±E*ric^inii, ±IEfltfiST*tt. gftffl 



0 0 0- 2 1 4 3 4 5 (P 2 0 0 0- 2 1 4 3 4 5 A) 

6 

[00 3 0*] iot, ±iE«*-e(i. S**^, 

[0 0 3 1 ] *J8"!llOH*f&]*ii«Sg«tt. WffiOlWB 

W\^m\z, ±ffi3tiift 7*'<-<*as ^ix^ix3fe^&5l-*£ 
[0 0 3 2] ±1E«JS-Iw«tixtf, -*<D*77^/<H 

[0 0 3 3] -t<7>_b. ±E«JS;-Cti, %-? t << '<it^? ^ 
^^—Y\ZX%^&(^t : b(OX, _tE3fc:7 r<< s<(D=3T 

[0 0 3 4] ±E2JJ*[6i3tai«3gKt-*3V^-CH. Tfe^r 

7 «( /<t*5: i ^ S IS Lis 
[0 0 3 5] ±Efflf^tC±4xtf. /7^f^*77-< 

[0 0 3 6] Sbt-, iffiW/STii, #!l^7yra 
[0 0 3 7] 

— <OHJfiO®ffiJzoi^T. HI 1 *V^LB13{CS<5V^T£A. 

5fe^z-f irO*g-&{FB02jiffiiaSr*L. m 2 fi^t^rS 
SSx^-Y^ 2 O^gffffl^jSlSSS^ISrBDia (A- 

a' frnmm) . Bi3tt3t»«K7 f ^>f^2 ooaiflua 

[0 0 3 8] il ^^Li3 lw7^T<t 9 -bKSfciiff 
X/M 7,20 (i, XJt*^ t LT^*i|» ^ 2 t , 
^Jtm^k l,X<D7* Y¥4*- K3 if 

2^btB*tS4xfcaifi3t2 1 ^77^^ 1 i^^<^§m 
^^^1^4^. Jt^z^^l a>fcffi»£n*:£{§#2 2 



43(5)2 

7 

[0 0 3 9] 2l«ffl«jS?S4*3J:U c Sftffl«ffiK5.tt, 

<z> 3 73> 1 3 t , QfyyVM y KSB) 12,1 
4^fLTl^o #^77K112, 1411 3 7ft 

4<tt)8i\ ±E=»7SB1 3rt&e»fti-53te£»#"c 
[oo4o] ^~-e, mmmm&&4 t&ismm-fci&s \o 

y T ^,< \ (Dm- 1 #£*Sffi 8 [z%^^\z^ix^:ix^ 
SIXTHS. j£«flj#«»4 fcS«JflWifc»5 *tt3t* 

i*S 0 Sft^«iffiH4 i3t7r^^i 

[0 04 1 ] se>*-. *Hli6<oJBffiT^i, S{gffl*&SS 
4 r^b^ff* 2 i ^Sfiffl»jKK5(r*ti-5S:(S3tJw 20 
?£A (*n*H-^) LT, ±E£«5te*)S/NJi:«:j£ 

\t-r^>^t^m±-t^tzMz, mmmm&&4 ^tawE 

r -r ^ i ^igffi 8 1 mtsmm&& 4 9 1 
[0042] mmmm&^4 tyt^r^^i t<o&%M 

<tt4*3:i?. je-&a*tt*t*i-Sfc*. t£7 

[0 0 4 3] ®5tt. ^if^^fiSS4ft^COfiz:^Igj^^: 

u, &mmm>&&4ftzmm-tz>mm%;2 1 sruisftfttr: 
a>feasW£JT,-5HH§#2 1 <z>— ssas, ^x-r^ 1 <e>a 

M^^^^ffl 8 T'Stt $ t\Xfrft% 2 3 tte-otztt 
[0 04 4] T&;bo, ^t^ko 
jfci§«TO<>f ;* 2 o£i6)tf>o-c^tbU iS«ffl*iSK4 so 



000-214345 (P2000-214345A) 

8 

[0 0 4 5] 7£!£-<o^t£cDJ£fg> IT, 3t7r>f'<l 
!:POF (Plastic Optical Fiber) &fflt\ *> U = > 

(sd 1 ±izga?i-sxeT*ai(sffl«s& 

K4*3±tfSiiffiar«K5<0*3TSBl 3*3J;V*^v 
7KI12, 1 4 SrJKritU 7fc7x-f'< 1 ^it^iUftffi 
4 *5 £ L>'§{f 5 <D#*reffi 8 , 9. 1 0(O 

[0 04 6] i:TKffltfc3t77^^ 1 H = 71 a 

y ^ ^ ^ y h (WPMMA : JSW* 

1 . 4 9, it*£5 0 0 /im) ^ 7 7 K 1 b 137 y 

I»7/^d7^!)1/-F (JE#T*1. 4 0) ^ 

^^i^«ffl^KSS4ioi:U ? S(Iffl^¥S5^#3T 
£813 (ffili-tft-PifbS 0 ai m, 3 5 0 ^m, Jf^li* 
K4 0 m) tt7s/SHfc#y>f 5 K (JBSt*1 . 5 4) 
^5>, 4^5yKil2, 14liS iO a (S$T'^ 1 . 
4 5) ^b-^n^ixl^MLTto 

[0 0 4 7] ^7 7 >f^l t^ffffl^£g4^(^P^Pl^ 

wriiz&^titb. ftyr^ s<i tmmmm$i&4CD&m 

SB8, 9<7?«^(iEI— i^n-miS^U "bfLh(D& 
SS8, 9^2^^^^^^^ J: iS^lfc, r^-e 
(i, 3t7T^^<l ^«»ffi8 4riJ6ffffl*&?S4<7?«BfB9 t 
coPa^r^til 0 /iml:R£tfcc 
[0 0 4 8] 01 lC«a«}t3^:i- «t 5 fcfltJ*-C\ ^#4^1 
^ Sr^tS-frTJfe^T^^ 1 trtsitS. ««3t2 1 

[0 0 4 9] *7r-f^ 1 lZ&tf%&fftm<Difo<D%&mfr 

_b) (Z7tilfH^^<^ 7,20 L . ^tfu— if 2^ 

*3feSitT^« J ffl3»«ffi4^e>ttiWSixfc3t:*t. Slim 
ffi*iKK5Sr»T7^ h^-Y^— K3(^ASt-t-S3t*^ 

[0 0 5 0] ro*g*^b3t7T-f^l iiSlftffl«j6K 

d>£o IOl^i-o^t)t:7 7^^1fc<t^lfffl2|?S 

[0 0 5 1 ] I2 5fz*i-J: ^{Hffl2gi«K4 ^e}® 
-*-52l(S3fe2 1 Hci5l«ffl*aK4 &ffi»Lfc4:£K:i£as 
9, -t<7)tBWSlxft:«fS3t 2 1 <DHMjh& (JE^ 9 

fNAt^^ £{f/S^&£S4, *3±tf*7r^^l 

(^BBnSiNAtt, Mffl»S?g4, *5j:t/3t7r>f 

ffli^T, jfcS: (2) "C^ftSix^c 
[0 0 5 2] NA = s i n 6 max ( 2 ) 



«(6)2 

9 

L Tt/^oT, 0max te. ^ TO^Or^ n , , ^ 7 V Y<0 
Siff^n = SrJfl^T&sS: (3) T'Si^ix^c 
{0 0 5 3] 

0 max = cos _1 (n2/ni) (3) 

T^r-f^i Visits. 3§ff7£2 l ^AM^n 

5Sffi8A>bWKW3t2 3fi, 1513:0 max l^potl^) 

8 <D«*4fc $ li 1 9. 7° J^Jh4r^- 
[0 0 5 4] L^LfcdSfe^^r^'* 1 <OiSS8 SriPX 

Eg i mmEJlT<^*^ r 1 8 j&sgWl b&9* 

aHffi8<oADX3&sjlL< , Sfc«attt<ft5fcA, ^ 
JBftT-l**^* Sfc. ffi«4^*^*:#<*S*ii\ 5H(S 20 

[0 0 5 5 ] *8riS&fgffl*a6gS4<oHP«^ov^%« 
-T£c ±iE^»-^IIJS^»»fw^Ufc3t7T-f^l 4: 

-PixO. 5 14:0. 5 2 4r(5l*-*LiMftS;4: Ul^ e 
SfSffl«!SK4(OBBn»tt3t7T-Y^ 1 £>l»a»4: f5t£ 

x\ afe«ffl*a»4*^3t7T>f^i— «>fe-&a*sr* 

[0 0 5 6] gfBfflW&K 5 (OBB P»tt*7 r>f ^» 

aa-r*i5^ai«ffl*«a4 i:s«ffl*«»5 

©37913, *^77KI12, 1 4tilSU**J|SM3«fc 

□ §NA(j:Si^:f L<i5^t50^»^ Li\> 40 
[0 0 5 7] ±fEl£!3 Lfc^^Tfeiim^W ^ 2 0 -C 
IS. 3te7r>f'<l4:* £«ffl»Rtt4fc£tf$fM!*« 
SS 5 4: <Ott-&MIBS:/>$ < r 4: £ fcft , 

/h£ i ^<BT-5t7 x '< 1 t-jS^-T 4 w 4: tt^m t # 

[0 0 5 8] swc. yt-PT* '<1 OS8ffi8d>b<OR5t3fc 
■ 2 3/)\ |Rli:3tiif§^M^2 Ort^^d- h^^"— K 
3IzASt-t*Sw4:3& ; ls6JJ:$ix5fc«>, ^^f^l 50 



000-214345 (P2000-214345A) 

10 

\z^-X. mmz, $:7zlz. a>o. m«t£J:<fT?:i4: 
a"«B4:*5o 
[0 0 5 9] |B]B#2K:frfijH§ tz*5t*TI±. 3t7r>f^l 

/< i U S(g fM<£>3teii{§ x'M^ 2 0 \zm 

4r**4:^9Pp^HlwOi^Tt%lE"f-S^S^ 5 feSo El 7 

1 co^®8 £rffi£4£ir<b ~ 4: J; 9 , AtsCK^-f-^ 

[006*0] -t-<cfc*>, *7 7 ^^ i s:ea*H-5§:ft3te 

2 2 1*. *77>f^l SrajfitLT. §<f ffl^S&SS 5 (:££ 
-&-f5 0 ^^4r#, *77^^1«18T\ Sit* 2 
2^bSW3t2 5dsart^-f So S®8coffi#4A <>^*£ 
\^4r, :^5lt*2 5tt***e»AftS:*p*-S;: 4:1: 
)t77^Mfl«tt/j:<i5o ^ErOfc 

[0 0 6 1] mi <c^LB13ir^:i-J: 9 1^ 
¥84 tS:fSmm&&S fctt, ^^^^HT'CO^cdzI^^ 

9. ^m^W^^4io < i:c/S: : (Hffi^Sg5_h 
^5£-r5ifefcSll 5, fc5tMi±a^7^Kil4 

[0 0 6 2] (iI(D^fe(Dfi) ±ffcn-<Dmi&CDJ& 

<Dm$&mz±_m?tmt7/<-< 720, 2c ^Tt^t: 

*HIr/^^ 2 0 4:IrI— <0«ffiSr*-r5SB«*fwOV^T 
tt. *iim-r^W^2 0<O*ffl*t#-§-tc^ S />'^S:«-|S 

[0 0 6 3] *77^/Mlt f-^lf^CS^<^fl 

P3-K^c0b£0t'fo5 0 Jfciifs -r >-<-f ^ 2 0 , 2 0' 

± fa - ^ m ^ % -r 5 7t a o t ^ t* & 5 o 

[0 0 6 4] 3te7r-f tt* *7 7><^1^^ 
iw^SiE^f^Olffffi^B&R^4:^oT^9. HI 1 

1 b 4rSr*"LT^5o 

[0 0 6 5] nT 1 a £>ESf*l±, ^7tx Kl b <^ffitff 
fi. =T 1 a rt^*77^f^ 1 0**M4U:(5l£»o-Ce 



mm 

11 

[0 0 6 6] 3tSft^M^2 OJCJot^T, Ell^^i" 

[0 0 6 7] *«#u- — 2<Oflk^<Ofl8a5/5^tU 10 

fls: u- if 2 <D ffl * SB 8 t w ffl v * ib 5 0 
[0 0 6 8] -Jj, 3fcii«^/<>f ^IZfc^T* mic^ 
■Tctplw, 3fe7r-f^l^btmtSix^:Sft3t:2 2(iS: 

J:oT^aS^ix, g(i3t2 2 0?3t3S*^^t:t-lCCT, 

[0 0 6 9] ;LO«j£"T?li, <fc — ^ilff ^ 

<OW«H(cS-&-rs#*ilfS^<-r^ 2 0, 2 0' co^ft 

[0 0 7 0] l t-te* -f7^v^%T7r^ 

0. 2-1. 0mrat*#<45fc6, iUff #2*»t?& 4 30 

[0 0 7 1 ] yt7T4/<l ^b^:{tmm^s^(D^ 

[0 0 7 2] i£«ffi»RK4tt* 

p7 1 ai9W^ (51 {Sit 2 1 4>55ft Tt^tlilt® 40 

B^sjC*S5^ fc^b, a«^*«K4tt^It84^9W 
<, ^ftfc*>a&«ffl»iSB4^*3*t4*fS3t2 l^B* 

5ft ^3f&£§ 5 C7?gff 3fe 2 2 icE^-f-^lffS-W^^t < 
[0 0 7 3] Sff*2 1 #jt77>f'<l J-*3w 50 



0 0 0- 2 1 4 3 4 5 (P 2 0 0 0- 2 1 4 3 4 5 A) 

12 

^71 nOM<, fr>b^>n7 1 acOtp^te^^Bt 
Jx. ^7 1 a£0«Sri9, $ y V V \ b COi£ < tw?g^ 

[0074] sfcg^ffia***^ aiwii. siifflig 

1 0 // m^±^fI9SSgt Ut^e 
50/i mBLTiri-SOdS 

[0 0 7 5] *7r^f/<l <DA*t««HSfl5 8-CO?RAt3t 

^teiw. 5S«fflgiifiK4<oe«ft I t 1 ^{i3t2 i^e><75ffl 

^3t, !f 2^bOtbit3t^iStb3t«^. 

2S5Sre»-t"-5S:fg3t;2 2d^S^Sixfc««ft-g- 
[0 0 7 6] *H*WT*fi. ±ffioi5 4iix 



[0077] -comytmi siaot, sfiiVftss 

-Cf±, 7t^r^^-<l fc«-&LTSfS3t2 2^AM$tl^ 

[0 0 7 8] □7SU13 ±[r E«je3tJBS 1 5 ^lES Lfc 

4 Sr. Ta^9s/ KB 1 2 4rl?l«^aiH"^«fc9iE«L-C 
[0 0 7 9] g«ffl*jKK5^fc^T. ^ffiTfe^^^- h 

y-f K3fwS-&$it5fc*fc. mi fr^-r^ ptz, 

-7 it h^*-K3±©T8S?7y KJB l 2S:lft*L, 
£ bi-^a^^^^^fc^S{f^«KSS5lz^ii-^, 



v «(8) 
13 

4 it— K3±lw*3l^T. S(B3t2 2oe«R*r6)i-*tb4 
[0 0 8 0] #«p;3l::«S3fcii«x'W * 2 0 te, 

i-, ^2, &mmm&&4te£v<^mmm 

ix^o 20 
[0 0 8 2] £i\ El 9 ( a ) ir^-T J: 9 1 1 

— K. ^^^7^h^^-K7, :fc ckU^axb^ff 
■5-«fetBlH]KS:JgfiS;-f-« 0 -Tr^-blr, 3fe«i£&£> 

0il;ttfS i 0 2 ^|t^:HK'^) e 
[0 0 8 3] TSB^^^y Kg 1 2 CQ_bffite#F^ bT. 

5t-K^SttS 0 12 9 (b) ir^r-TJ; 30 

TSB^9y Kg 1 2K*tU 7^hUy^77 

<Z>±<Z>TSB^7S/ K«l 2'&l»*i-So 
[0 0 8 4] igE^T, HI 9 (c) \H7rrt&i\Z^ ±ISS 

= 7»1 3 4r4S3tSi8i4^9^^y ^* 1 3 c 

-r* 0 w^jtsistt^^^^^s 1 3 c (ount l-c 

[0 0 8 5] fttr, i9 (d) c^td: 9 l-. 7tSi@t* 
/7^f-^H3cMU 7^h!Jy^77-<, ^ 

1 3 b t Ji53tSiS*t^7^^y ^JB 13c SrB**L 
t\ 2lfS^*ftK4<0=3r«l 3. ^^ffl*ifiB6^ 
= T3B6 a Sr-tn-PixJKjS-f-So :<^>^, U^L&u^ 
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[0 0 8 6] 129 (e) l^^-T J: 9 Cl, n^v'-v 

6 a 1^*3^5^80 6 b5rf4g4 5S^4i<bt^J: 9 

[0 0 8 7] ItkiZ, 129(f) \Z^-t£?{Z^ a#Lfc 
*jfi&5<0«-=aT8Bl 3. :fc£U^e~*ffi^&?§60:3 

v Kg 1 2_hiw, ±n? =7 v Kg w =? v ksi» i 4 & 

[0 0 8 8] iffl* 7 y Kg 1 4£Dffit LTti. SuiS 
L-fc = Tg|5 1 3 <W^OJEffr* <fc 9 <6l *ffiiJr^Sr*rf- 
-5, S i 0 2 «Sr«t^:tdStf 5o ^TfcJgl 

[0 0 8 9] ^ir, 129 (g) \z^-t£?\Z, ±M?7 
y KJi 1 4*3±U t iS3feJKl 5tc»b, 7thyy/77 
^ x 7 f y^^ot, 2£«Jfl»»i&4fc:*5ttS:3T 
SBl 3lrS3*t-5#3|Cftu— 1f3e-&ffi!liSffi 2 b. %-7r4 

g 1 2 _Lfc<E>±ffi*7s/ Kg 1 4*5j:t«£3fcBSl 5£-^ 
[0 0 9 0] ft^l-. 12 9 (h) \Zjjk-t£ylZ^ ffi$Z<D 

^yf-<y^U, ^mffl^&K4^^j5fe-t-5 0 ^7t. 
[oo9i] (fgng^nffio^fig) *^pj^^ngco^jfe 

^?^S(^oi>T, 12 1 Ofeil/Bll ll^S^tJ^TI^Ift 

p^t-5c 121 ofeit/eai i xctMt^ &mv$<oMt&<Dm 
m\z^n^%mmf^<4 ^ 2 sx-\±, %:mmm&&5<v 
±i^ai«fflWjft»4*««*saxTi^A*s. tufs®-^ 

o^Tf4«—Ojll*^Ji?!fii:IS«-e*9. *ne>fcH« 
[0 0 9 2] S«fflSfSffiK5 tS«ffl*iKB4 tS:. £ 

afcyyfce«Lfc*g\ ai««wasgS4o«i:±iEw#o 

5o 
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[0093] m®<Dmfe<DjtmT'te. mi 0*3 
xvmi nzfft-txoiz. %mmm&&s t&mmm$i 

ZJjfalzK^lz&^X . o£!K lT!:8fLT^5 e 
l a OiE^lr^h>-tr5. "f JitooiSStlRl— ^T'^c^ < 
****ipjiwfli:SEi"-5»fffiaSr i & < E5£-e* s 0 
^ffi^^^s^it^LT. ^ ~^<— i t^mmm^ 10 

[0 0 9 5] *SE9O|61fe<0Jglffilr*5^T.*>^ M—V>n 
rate. st^r^'M ^'kttl c (-^t-r^LE^® (iKS 

[0 0 9 6] ±f£ffi#4^ o (i. 3iff^«jK8S4 ^bWAt 
S»m8"eKltSixTK4t3t2 3 -LIES 

[0 0 9 7] SE9^Hl£<OJB«tz*5V^rt>. ^«flcu— 
if 2^bU3»*lxfc2lfS3t2 1 <OStt3fe2 3^, HUJt 
iifS^'^ * 2 8^7^- h^;*— K3l-AM-T5r 

[0098] iskmmmt6i&4 k&mmm&Ks 

[0 0 9 9] 2fctw % ±EjeE3^Hl£^lffitr*3ttS*ii 
m^M^2 8<7)^»teSrEI9*5J:r/Ell 2S:#it4 

[0100] Sf, B9 (a) (e) \Z^-tm = <0 

mfc<vi$m t m ciii:Sot , m 1 2 ( a ) tr^-r^ 

9 5 &]&f&-tz> 0 mz % 111 2 (b) 40 

Ic, i5lfSffi*«K4ffl<OTffl^9y K/fl 6 2r^/&T 
[0101] '&!;:, il 2 (c) iz^-rJ; 9 ir, 7^ h 

^i2a^i!«l5, T8B^7S/KI1 6Srl» 
5&-fs e fiE^T. mi 2 (d) ic^-f £ -hKStS 
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(D±\z. 7 * KB 1 8 S:J&S-*-So 

[0 10 2] tfcC mi 2 (e) il.^-f- J; 9 d, 7* b 

1 8*3j;U f 3tSiatt^7^^S'^Bl 7£(&5fe-r£ 0 
[0103] m 1 2 ( f ) ic^i" J: 9 Iz, 

z^^d^rsftyo^® 1 9 v%m\zm.*z-tz>mf)-h 

U miE^*ff^-1f 2 0B36{a«2 a 
»u-f 2Sr*y7-fV^U, 3tiiff 7*'<>f * 2 8 a* 

[0104] #*9?tf>gS3I<Z>3Slfc 
^il:o^x, Ell 3i:£of^Tl:^t^ 0 ;l<d 

[0105] ^fffl^sgg^m-amffl^gg 5 , 

SftfflWiKK2 6 fc, «»*ffl«i-*witt:,fc!K ^ 

[0106] *is*<ojKiiit?tt, »— a«ffl*a*5 5 
^ytm'r 3 iz&^ . m~%:iBmm&'&2 e n 

#5 e r.coi: ^ix-ettcog{f ffi*^^ 5 . 26^ 

^BS5, 2e\z'&^%% r mM%<Dm&*iScj£'rZ>^t 

[0107] 

[0 10 8] ^:ix^>^, ±IS^T-(z, #3tiiis7*'M 

[0109] ^co_l. ±sE«j«-eri. ±t&&mmm&f6 

mmm^^m^mz^-r^m^hmm-r^^oiz 



hi 
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[oiio] LTt^ox, ±tm&xa. ^ytmrn^s* 

[0 111] ;uh,l;:±9, ±lE«figi^*5V^T(i. -*co 

[0 112] **M<03R*IfiI*a«K«tt. £JLba>J:5 
T-e^^^fc^^jt^T-^^ < ^f^^f^^MiSrai-. JbE 

[0 113] iffiWrittcintf, -*©*7r^f>'<t ; e 



Jfciiff SrSS^S IrI^fIw. ffi^X\ a>o, gcffitrfr 5 r. t 
[0 114] *<7?±. -bE«/STI±. 3t-?T<< 

< . 011*. tfl mmlSCStt^Sc t 

[B2] ±E*iifS7 r ^^*5J:Vi)t7T>r^^*3^ 
£k [310A-A* ^ffi»rffiS:*-r»rffiBI"CfeSo 

[U3] ±nytm{Br'<>( x&xvyty y^f '<\z*oii- 
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[gi4] ^ftmrn?*'^ x\z*stiz>&tsmmi&ntyt 

[15] ±IE««ffl*iS»fc*7T>f^t03t^W*ig 
[136] ±E««ft«t^n^ h-^toBBffSr^Uft: 

[138] *36M^«-53St*rt*ia«KKS:, !gX<7^t£ 

(ommt i,x^-rm,m&wmxhz> 0 

fooT. (a) fti^L (h) li-tix-eixiEjHJexSJw 

[13 1 0] *^P^^*5im^W^^^E9^>lliS^^Si 

[ill] ±E3tiif§^M^tw*3*tSWfffiBITfcSo- 
[[3 12] JiEJtiifS^M^oMJSXSSr^-t-^xe 
20 0-Cfc5 o 

[i3i 3] ^w<oftmm^'<^ *<Dm^<omi&<Dmm 

[[314] ffijfe^^iift^^-f ^**i-«»KMBIT-fc 

So 



30 



l yt7T^;< 

4 i&BJgff&Sg 

5 gflwiajjftgg 



[131 ) 



[[36] 
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[mi o] 
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$(14)i 000-214345 (P 2 0 0 O- 2 3 4 3 4 5 A) 
[014] 
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